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SRO\PHUVOLJQLQDQGKHPLFHOOXORVHV>@7RFRQWULEXWHWRWKHSUHVHUYDWLRQRIWKHIRUHVWKHULWDJHDQGSURWHFWLRQRIWKH











5HG ZRRG VDZGXVW XVHG IRU WKH H[SHULPHQWV ZDV FROOHFWHG DW D ZRRG SURFHVVLQJ LQGXVWU\ ORFDWHG LQ )H]
0RURFFR([WUDFWLRQRIFHOOXORVHIURPWKHVDZGXVWLQFOXGHGWKUHHVWDJHV
x Physical pre-treatment $ SK\VLFDO SUHWUHDWPHQW RI VDPSOHV ZDV SHUIRUPHG WR VHSDUDWH ZLWK D VLHYLQJ
PHWKRGWKHILQHSDUWLFOHVWKHVL]HOHVVPP$GGLWLRQDOO\WRUHPRYHZDWHUVROXEOHSDUWLFOHVWKDWDGKHUHVWRWKH
VXUIDFHWKHUDZVDZGXVWZDVZDVKHGZLWKZDWHUDQGWKHQGULHGLQDQRYHQDW&IRUKRXUV>±@
x Chemical treatment. $W WKH VHFRQG VWDJH WKH VDZGXVW VDPSOHV ZHUH FKHPLFDOO\ WUHDWHG WR VHSDUDWH LWV





LV WR FRPSDUH WKHHIIHFWRI HDFKDFLGRQ WKHK\GURO\VLVRI VDZGXVW$IWHU ILOWUDWLRQZDVKLQJZLWK WDS
ZDWHULVFDUULHGRXWXQWLODS+HTXDOWRLQRUGHUWRUHPRYHDOOWUDFHVRIDFLGDQGK\GURO\VHGVXJDUV
7KHQWKHVDZGXVWZDVGULHGLQDQRYHQDW&IRUKRXUV
- 7KH SXOS ZDV WUHDWHG ZLWK VRGLXP K\GUR[LGH  PRO DW D WHPSHUDWXUH RI  & WR EH GHOLJQLILHG




GHVWUXFWLYH WHFKQLTXH XVHG WR TXDQWLI\ WKH HOHPHQWDO FRPSRVLWLRQ RI WKH VDPSOH DQG XVHG WR H[FLWH WKH DWRPV
ZKLFKDUHLQWKHVDPSOHFDXVLQJWKHPWRHPLW;UD\HQHUJ\FKDUDFWHULVWLFRIHDFKHOHPHQWSUHVHQW7KHLQWHQVLW\
DQGWKHHQHUJ\RIWKHVH;UD\VDUHWKHQPHDVXUHG$VSHFWURPHWHU%UXNHU$OSKD)7,5ZDVXVHGWRSHUIRUP
WKHFourier transform infrared spectroscopy )7,5 RI WKH VDPSOHV$IWHUZDUGV ³)(,4XDQWD ´ HTXLSSHG
ZLWK('$;SUREHPLFURDQDO\VLVRIVXUIDFHVZDVXVHGIRUscanning7KHDSSDUDWXVXVHGZDVDVFDQQLQJHOHFWURQ




3.1. XRF analysis 
;5) DQDO\VLV RI WKH VDZGXVW VDPSOHV KDV DOORZHG XV WR REWDLQ D FRPSUHKHQVLYH TXDQWLWDWLYH DQDO\VLV RI WKH
HOHPHQWDO FRPSRVLWLRQ DQG DOO FKHPLFDO HOHPHQWV FRQWDLQLQJ LQ WKH VDPSOHV 7DEOH  SUHVHQWV WKH GLIIHUHQW
FRPSRXQGV DQG HOHPHQWV SUHVHQW LQ RXU VDPSOH LQ WKLV FDVH ZH GHWHFWHG WKH SUHVHQFH RI LURQ R[LGH 
FKURPLXPR[LGHVRGLXPR[LGHVLOLFRQGLR[LGHDQGFDOFLXPR[LGHEXW




&RPSRXQG &RQFHQWUDWLRQ (OHPHQW &RQFHQWUDWLRQ
/2,  2 






























:KLOH HOHPHQWDO DQDO\VLV VKRZHG WKDWPRVW RI WKLV HOHPHQW LV R[\JHQ  IROORZHGE\ FDUERQ 
EHFDXVHWKH\FRQVWLWXWHWKHPDMRULW\RIWKHFRPSRXQGVQDPHO\FHOOXORVHKHPLFHOOXORVHVDQGOLJQLQ7KHUHLVDOVRWKH
SUHVHQFHRIRWKHUHOHPHQWVVXFKDVFDOFLXPVRGLXPDQGVLOLFD
3.2. Fourier transform infrared spectroscopy (FTIR)  
7KHFKDUDFWHULVWLFVRIWKHDEVRUSWLRQEDQGVRIWKHGLIIHUHQWFRPSRXQGVRIWKHWLPEHUKDVEHHQDOORFDWHGPDLQO\
LQDFFRUGDQFHZLWKWKHOLWHUDWXUHGDWD>@7KHLQWHQVLW\RIWKHDGVRUSWLRQRIVDZGXVWWUHDWHGZRRGGHFUHDVHVEXWWKH




















3.3. Analysis by Scanning Electron Microscopy (SEM) of red wood sawdust 
$VVWDWHGEHIRUHD6FDQQLQJ(OHFWURQ0LFURVFRS\ZDVXVHGWRDQDO\VHWKHVDPSOHVLQGHWDLOV,QWKHUDZVDZGXVW
VDPSOHVVHH)LJDDQGEWKHSUHVHQFHRILQWHUFHOOXODUHPSW\DVORQJLWXGLQDOFDYLWLHVDVZHOODVWKHSUHVHQFHRI
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&KHPLFDO WUHDWPHQW RI WKH UHG ZRRG VDZGXVW ZLWK WKH WZR DFLGV +62 DQG +12 DOORZHG WR UHPRYH
KHPLFHOOXORVHVOLJQLQDQGREWDLQFHOOXORVLFILEHUVZKLFKLVFRQILUPHGE\WKHSK\VLFRFKHPLFDODQDO\VHVRIGLIIHUHQW
VDPSOHVRIWKHUDZVDZGXVWDQGWUHDWHG&KDUDFWHULVDWLRQE\6(0ZDVXVHGWRVWXG\WKHPRUSKRORJ\RIWKHILEHUV
WKDW VKRZHG D UHDUUDQJHPHQW RI WKH ILEHUV LQ WKH ORQJ DQG FOHDU IRUP DQG LQIUDUHG VSHFWURVFRS\ VKRZHG EDQGV
FKDUDFWHULVWLFVRIWKHVHILEHUVE\WKHHQGRIWKHWUHDWPHQW
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